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Abstract
Increasing life expectancies paired with age-related comorbidities have resulted in the continued growth of the elderly surgical
population. In this group, age-associated changes and decreased physiological reserve impede the body’s ability to maintain
homeostasis during times of physiological stress, with a subsequent decrease in physiological reserve. This can lead to age-
related physiological and cognitive dysfunction resulting in perioperative complications. Changes in the cardiovascular, pulmonary,
nervous, hepatorenal, endocrine, skin, and soft tissue systems are discussed as they are connected to the perioperative experi-
ence. Alterations affect both the pharmacodynamics and pharmacokinetics of administered drugs. Elderly patients with coexisting
diseases are at a greater risk for polypharmacy that can further complicate anesthetic management. Consequently, the importance
of conducting a focused preoperative evaluation and identifying potential risk factors is strongly emphasized. Efforts to maintain
intraoperative normothermia have been shown to be of great importance. Procedures to maintain stable body temperature
throughout the perioperative period are presented. The choice of anesthetic technique, in regard to a regional versus general
anesthetic approach, is debated widely in the literature. The type of anesthesia to be administered should be assessed on a
case-by-case basis, with special consideration given to the health status of the patient, the type of operation being conducted, and
the expertise of the anesthesiologist. Specifically addressed in this article are age-related cognitive issues such as postoperative
cognitive dysfunction and postoperative delirium. Strategies are suggested for avoiding these pitfalls.
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Introduction

In 2008, the United States (US) Census Bureau reported

that persons over the age of 65 comprise approximately 13%
of the total US population. Improving social conditions, com-

bined with medical science advancements, have resulted in

marked reductions in morbidity and death from diseases that

had once been fatal. Consequently, the average life expectancy

for this group has steadily increased and is now estimated to be

78 years.1,2

Health issue awareness has resulted in a decrease in the pre-

valence of chronic illness in elderly individuals. Advances in

surgical, anesthetic, and intensive care techniques have there-

fore led to a larger proportion of this expanding elderly popu-

lation presenting to undergo surgical procedures.3,4 Studies

have estimated that approximately 53% of all surgical proce-

dures are performed on patients over the age of 65. Projections

estimate that approximately half of the population over the age

of 65 will require surgery once in their lives.4

The principles of physiology of the aged are not merely a

linear extension when compared to the middle-aged adult. This

geriatric surgical population represents a unique clinical group;

moreover, such elderly individuals typically suffer from a num-

ber of chronic conditions such as, but not limited to, cardiovas-

cular disease, arthritis, thyroid disease, and emphysema.5

However, increasing age should not be viewed as a pathologic

condition; rather, it represents the variation within senescent

biological processes. It does appear, though, that advancing age

is an independent predictor of poorer perioperative outcomes.6

The aging process impedes the body’s ability to maintain

homeostasis during times of physiologic stress7; as a result,
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elderly individuals undergo a number of physiologic changes

that impact their response to anesthesia. Age-related organ sys-

tem changes are reviewed below; a discussion of the most sali-

ent pre-, peri-, and postoperative concerns for physicians caring

for the elderly patient follows.

Cardiovascular

Age-related cardiovascular changes are leading factors impact-

ing perioperative outcomes among elderly patients.8 Cardio-

vascular reserve is significantly reduced with aging: notably,

cardiac output declines by almost 50% between the ages of

20 and 80.9 The number of cardiac myocytes decreases as one

ages, and remaining myocytes regularly undergo hypertrophy.

There is an increased density in the supporting structures,

including an increase in the number of fibroblasts.10,11 The

resulting interstitial fibrosis is believed to be the underlying

etiology of decreased myocardial compliance. A less-

compliant ventricle affects both diastolic relaxation and systo-

lic contraction. Additionally, there is increased arterial stiffness

resulting in increased afterload, increased systolic blood pres-

sure, and, thus, left ventricular hypertrophy.10,11

Such senescence-induced cardiovascular changes also affect

the cells of the conduction system. There is a decrease in the

number of sinoatrial nodal cells; consequently, elderly patients

are subject to an increased incidence of dysrhythmias.12 Vagal

tone is increased resulting in a decreased basal heart rate.

Although the exact etiology remains unknown, aged individu-

als also experience decreased sensitivity to beta-adrenergic

transmission.13-15

Pulmonary

Structural changes to the respiratory system also occur with

aging. These alterations involve both the lung parenchyma and

the chest wall.16-22 A decline in the lung elastic recoil leads to

an increase in lung compliance (Figure 1),21 a pathologic pro-

cess similar to that of emphysema.16,22 Increased parenchymal

compliance is accompanied by a decrease in chest wall compli-

ance. This reduction in compliance is secondary to changes in

the bony thorax, loss of respiratory muscle mass, and additional

effects associated with osteoporosis. Decreases in arterial oxy-

gen tension and alveolar gas exchange, paired with alterations

in compliance, lead to increases in ventilation perfusion

mismatch.19

When compared to the younger adult, the elderly individual

breathes with both a smaller tidal volume and more rapid
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Figure 1. Pressure volume curves in a 20-year-old (upper panel) and 60-year-old (lower panel). As age increases, there is an increase in lung
compliance, residual volume, and functional residual capacity with a decrease in chest wall compliance. TLC indicates total lung capacity; FRC,
functional residual capacity; RV, residual volume.
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respiratory rate.18 Increased residual volume and functional

residual capacity are increased, while vital capacity, forced

expiratory volume (FEV1), forced vital capacity (FVC), and

peak expiratory flow rate are all reduced (Figures 2 and 3).

Moreover, there is a decreased central nervous system response

to hypoxia, hypercapnia, as well as the ability to sense respira-

tory challenges such as bronchoconstriction.20

Respiratory protective mechanisms are impaired in elderly

individuals. Ciliary function in the respiratory epithelium is

decreased. As a result of a fewer number of glandular epithelial

cells, mucus production is decreased. Additionally, upper air-

way muscular support deteriorates causing declines in pharyn-

geal sensitivity and motor function. Decreased mucus

production, in addition to a reduced ability to cough, impairs

the efficient clearance of bacteria from the respiratory tract

leading to an increased risk of pneumonia.23

Physiologic changes in combination with the loss of protec-

tive mechanisms places the elderly patient at greater risk of

developing respiratory failure, and causes higher incidences

of mechanical ventilation dependence, and ventilation-

associated pneumonia.17

Hepatorenal

Even in the absence of pathology, the aged individual under-

goes reductions in both hepatic and splanchnic blood flow with

consequent liver involution. Decreased blood flow through the

liver also results in lower levels of microsomal enzyme func-

tion, thereby potentially impairing the body’s ability to meta-

bolize drugs.24 Drug metabolism grossly depends on a

number of cytochrome P450 (CYP) phase I and/or phase II

reactions in the liver. However, phase II pathways, including
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Figure 2. Forced vital capacity (FVC) and forced expiratory volume (FEV1) among males (M) and females (F). The aged individual has reductions
in FVC and FEV1.
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glucuronidation, acetylation, or sulfation, are essentially

unchanged with age.25-27 Thus, it is suspected that the 30%
decrease in hepatic clearance of drugs among elderly individu-

als is due to age-related impairments in CYP-mediated phase I

reactions.28 Further, there is a decline in plasma proteins pro-

duced by the liver, such as albumin, and protein drug binding

is decreased.29 Among elderly men, there is a decreased pro-

duction of plasma cholinesterase.29 This enzyme metabolizes

the depolarizing agent succinylcholine and may result in a pro-

longation of its action.

A significant loss of renal mass is also seen in the elderly

patient. Due to decreases in cardiac output, causing a decrease

in renal blood flow, a decline in glomerular filtration rate takes

place.30,31 In fact, nearly 50% of all functioning glomeruli are lost

by the age of 80.29 The remaining functional renal tubules become

less sensitive to hormones including aldosterone, vasopressin,

and atrial natriuretic peptide. The elderly patient’s ability to either

dilute or concentrate their urine is, thereby, effectively decreased.

Endocrine

In those patients with unrelated diabetes diagnoses, the ability to

handle increased glucose loads is compromised due to increased

insulin resistance. Elderly individuals produce less thyroid-

stimulating hormone, free T3, growth hormone, aldosterone,

and androgens; these alterations may lead to global changes in

body composition,32,33 such as decreased muscle mass and

greater fat composition, and may be accompanied by a reduced

responsiveness to thyroxin, renin, and aldosterone.32,33

Thermoregulation

Body temperature regulation occurs through a negative feed-

back loop mechanism. The hypothalamus increases vasomotor

reflexes due to hypothermia.34 Such reflexes are blunted under

anesthesia.35 Furthermore, the elderly patient is more prone to

increased heat loss and hypothermia as a result of changes in

their body composition resulting in decreases in muscle mass

and increases in surface area to body mass ratio.36-39 Decreased

muscle mass attenuates the basal and resting heat production by

nearly 20% when compared to individuals in their 30s.40 When

subjected to cold challenges, such as in the operating room, the

aged individual has a lessened protective vasoconstrictor

response.41-43

Central Nervous System

Aging is associated with a reduction in the number of periph-

eral neurons and these nerves have slower conduction velo-

city.44,45 The efficiency in which nerves and muscles couple

is decreased and results in atrophy and denervation of both the

sensory and motor systems.29,46

In comparison to adults in their 20s, 80-year-olds have

lost approximately 30% of their total brain mass.47

Decreased cerebral blood flow and cerebral oxygen con-

sumption metabolic rates are seen in these patients. Such

changes are associated with a decrease in the number of

neurotransmitters and declines in the number of available

neuroreceptors.29

Cognition can be described as higher-level functions of

the brain, involving language, imagination, perception, and

planning. It can be viewed in 2 components: fluid and crys-

tallized.48 Fluid cognition encompasses processing speeds,

ability to solve problems, and spatial manipulation. Crystal-

lized cognition encompasses tasks such as word vocabulary

and knowledge, general knowledge, and occupational profi-

ciency.48 Fluid cognition peaks among individuals in their

20s and declines thereafter. In contrast, crystallized cognition

does not decline with time; however, its rate of rise is not as

rapid once reaching adulthood in the mid 20s.49 It is suspected

that crystallized intelligence may even experience slight

declines once individuals reach the ninth decade of life.49

The aged individual suffers greater variability in their beha-

vioral responses to cognitive tests in comparison to the younger

individual. Furthermore, elderly individuals may have difficul-

ties filtering extraneous information and stimuli.50 Although

the degree that individuals are affected varies, there is an over-

all decline in cognition among elderly persons, and normal

cognitive decline has been described as a drop in IQ by 1 to

2 standard deviations from the age of 20 to 70.46,51 These

impairments affect fluid cognition more than crystallized cog-

nition and decrease efficiency in processing speed, working

memory, and long-term memory.52

Approximately 80% of all individuals over the age of

60 demonstrate preclinical stages of Alzheimer’s disease,

Parkinson’s disease dementia with Lewy bodies, or cerebrovas-

cular disease.53 Furthermore, as life expectancy continues to

increase, a greater proportion of elderly individuals will begin

to demonstrate clinical signs of neurodegenerative disease.53

Unfortunately, when clinical signs are recognizable, disease

in the brain is severe, widespread, and likely irreversible.

Skin and Soft Tissue

Atrophy of back muscles, and the decreased distance among the

intervertebral disks, leads to a 5- to 7-cm reduction in height by

the age of 70.45,54 There is a also a reduction in overall muscle

mass and a decline in general strength; lost muscle mass is

replaced by increases in stores of body fat.44,55 Structural weak-

ness is compounded due to degenerative joint diseases including

arthritis and osteoporosis. Elderly skin has not only been sub-

jected to the consequences of time but also a prolonged exposure

to the environment. Deterioration of both the vasculature and the

supporting structures of the dermis, such as collagen and elastin,

have deteriorated.56 Thus, elderly skin becomes particularly fra-

gile and readily prone to trauma. Particular care must be taken

when positioning the older patient in the operating room.

Preoperative Considerations

The elderly surgical population characteristically suffers from

a greater number of comorbidities often requiring multiple
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medications, thus placing patients at risk for polypharmacy. It

has been estimated that approximately 40% of people over the

age of 65 are taking 5 or more drugs.5 The most common drug-

drug interactions occur with nonprescription medications.57 As

physicians involved in the preoperative management of such

patients, it is important to thoroughly review not only prescrip-

tion medications but also over-the-counter medications includ-

ing integrative therapies such as herbs and alternative medicine

remedies. The American Society of Anesthesiologists (ASA)

recommends that all such supplements be discontinued 2 weeks

prior to surgery.58,59 These substances can interfere with

anesthesia and potentially produce problems during surgery;

for example, Ginkgo Biloba may increase surgical bleeding.

Physical examination of the elderly surgical candidate

should be used as a guide to indicate which preoperative studies

may direct further testing, if necessary. For example, the role of

routine preoperative spirometry is of limited value; however,

spirometry should be performed when there is a clinical suspi-

cion of chronic obstructive pulmonary disease (COPD).

Although preoperative chest x-rays are regularly ordered by

clinicians, the information that they provide is indeed limited.

Preoperative chest x-rays should be reserved for otherwise

healthy patients who suffer cardiopulmonary disease and are

undergoing either abdominal or thoracic surgery.60 There have

been conflicting reports with regard to the prevention of pul-

monary complications and the timing of smoking cessation

prior to surgery.61-64 Therefore, in counseling patients preo-

peratively, the timing of smoking cessation is often a point of

controversy. In elective surgeries, the greatest benefit in smok-

ing cessation may occur when it is initiated 2 months prior to

the procedure.65

As previously mentioned, a number of age-related cardio-

vascular changes occur among elderly persons, and thus the

gross majority of individuals over the age of 70 will demon-

strate an abnormal electrocardiogram (EKG).66 The value of

EKGs in the geriatric population must be tailored toward the

cardiac risk factors of the patient, the urgency of surgery to

be performed, and the type of surgery being performed.67 Car-

diac risk factors may include preexisting cardiac disease, age,

functional capacity, and comorbid conditions such as periph-

eral vascular disease and diabetes mellitus.67 Furthermore, risk

stratifications of surgeries can be identified by the practice

guidelines set by the American College of Cardiologists and

the American Heart Association.67 Recommendations for pro-

vocative testing such as exercise or pharmacologic stress

testing and coronary angiography should be also directed by

these practice guidelines.67

Intraoperative Considerations

The older surgical candidate often presents with decreased

cardiac reserve and is less well equipped to respond to both

hypovolemia and hypotension. These patients can also be

observed to have an exaggerated blood pressure response dur-

ing induction of anesthesia. Despite these changes, there is lit-

tle evidence to support routine placement of pulmonary artery

(PA) catheters in high-risk individuals undergoing major

abdominal, thoracic, vascular, or orthopedic surgeries.68

Such reductions in physiological reserve are not limited to

cardiac function. A similar paradigm is seen with body tem-

perature maintenance. As discussed, age-related changes in

body composition and metabolism place these patients at a par-

ticularly high risk of hypothermia. The deleterious effects of

such hypothermia may include prolonged bleeding, poor

immune function, and increased wound infections.69

Efforts to maintain normothermia should be made through-

out the perioperative period. Prior to arrival in the surgical

suite, the elderly patient should be kept warm; active warming

measures should be taken if the patient’s oral temperature is

below 36�C. In the operating room, prior to the induction of

anesthesia, skin exposure should be limited. Patients should

be actively warmed if the anticipated anesthesia time is longer

than 60 minutes. Warm fluids should be administered and the

patient’s temperature should be continuously measured and

maintained at or above 36�C. During the postoperative phase,

active warming should be continued if body temperature is less

than 36�C; shivering can be treated with meperidine.35

The choice of an optimal anesthetic technique in elderly indi-

viduals is fiercely debated in the anesthesia literature. It was

hypothesized that the benefits of regional anesthesia (RA) versus

general anesthesia (GA) were 2-fold: to create a stress-free

anesthetic and to provide preemptive analgesia.70 Despite dimin-

ished sedation requirements, there appears to be no difference in

the incidence of postoperative cognitive dysfunction (POCD)

between elderly individuals receiving RA versus GA.71,72

If neuraxial anesthesia is considered, its use must be tailored

toward the unique patient and his/her preexisting conditions.

Recently, there has been an increase in the use of thrombolytic

therapies. To date, there is no hard evidence recommending tim-

ing of placement and removal of neuraxial blockade with relation-

ship to discontinuation of thrombolytic therapy.73 With respect to

subcutaneous prophylactic unfractionated heparin, there are

no contraindications for neuraxial blockade among patients who

have received subcutaneous prophylactic doses. However,

patients who have received 4 or more days of subcutaneous pro-

phylactic unfractionated heparin should undergo evaluation of

platelet counts to exclude the possibility of heparin-induced

thrombocytopenia.73 Clearly, neuraxial anesthesia should be

avoided in all patients who are coagulopathic.

Recently, the use of low-molecular weight heparin

(LMWH) has become conventional, thus raising many ques-

tions regarding its use in the face of neuraxial techniques.74

If LMWH is administered in the preoperative period, a time

interval of 10 to 12 hours should pass between the last adminis-

tered dose of LMWH and placement of neuraxial blockade.

With doses exceeding, prophylactic LMWH (Enoxaparin

40 mg once daily) require a 24-hour waiting period from the

last LMWH dose to time of needle insertion for neuraxial

anesthesia. In the postoperative period, single LMWH dosing

should be initiated at a minimum of 6 hours postoperatively.

If an indwelling neuraxial catheter remains present, the catheter

should be removed at a minimum of 10 hours following the last
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dose of LMWH. Future dosing of LMWH after catheter

removal should only occur at a minimum of 2 hours following

removal of neuraxial catheter. If twice daily LMWH is

required, indwelling catheters should be removed prior to start-

ing LMWH administration.73

If a neuraxial technique is being considered, and the patient

is receiving chronic oral anticoagulant therapy, these medica-

tions must be ceased a minimum of 4 days prior to the planned

procedure. Such neuraxial techniques should only be per-

formed after normalization of coagulation studies. If initiation

of oral anticoagulants occurs during the period 24 hours prior to

planned neuraxial blockade, or a second dose is given within

24 hours of the planned neuraxial blockade, prothrombin time

(PT) and international normalized ratio (INR) levels should be

measured. In such patients, in order to prevent the occurrence

of epidural hematoma, the indwelling catheter removal should

occur at INR levels less than 1.5. Moreover, neurologic testing

should occur at regular intervals and continue 24 hours after

catheter removal.73,75

Antiplatelet medication use is ubiquitous. Currently, there is

no evidence to suggest that nonsteroidal anti-inflammatory

drugs (NSAIDs), in sole use, increase the risk of developing

a spinal hematoma. In contrast, the evidence with respect to

ticlopidine and clopidogrel is not based on experience with

neuraxial blockade but rather surgical and interventional out-

comes. The literature suggests that prior to insertion of a neur-

axial blockade, patients should discontinue ticlopidine and

clopidogrel, 14 days and 7 days, respectively. However, due

to its novelty, the data regarding fondaparinux and neuraxial

techniques are lacking. As such, general recommendations

cannot be made until further clinical trials exist. The use of

neuraxial techniques and the anticoagulated patient is a com-

plex relationship and few generalizations can be made. As

always, patients must be considered on an individual basis,

with careful attention to use of multiple anticoagulation agents,

and the risks and benefits must be assiduously weighed.73

In a systematic review of regional anesthesia in total hip

arthroplasty (THA), patients who received RA versus GA were

noted to have decreased blood loss and less postoperative pain,

nausea, and vomiting. However, no differences were noted

between RA and GA with regard to length of stay, mortality,

duration of surgery, or incidence of deep-vein thrombosis.76

Regional anesthesia is not without complications or failures.

The estimated failure rate of RA, among the elderly patient

population, ranges from 5% to 10%. Major complications

including cardiac arrest, respiratory failure, seizure, and per-

ipheral nerve toxicity have been reported.70,77 Furthermore,

RA, through redistribution of blood volume, can lead to signif-

icant changes in hemodynamics.70 In the carefully selected

elderly individual, RA is an excellent choice, but the risks and

benefits must be weighed. As such, a gross generalization

regarding choice of anesthetic technique cannot be made.

Once an anesthetic technique has been chosen, alterations in

drug administration must be planned for the elderly patient.

The aged patients’ requirement for inhaled anesthetic agents

is generally decreased. An 80-year-old individual has a 20%

reduction in minimal alveolar concentration (MAC) value for

inhaled agents as compared to individuals in their 40s.78-80

However, recovery from inhaled agents among elderly patients

may be delayed due to decreases in minute ventilation and

increases in volume of distribution.24 Increased body fat

contents of elderly individuals serve to increase the volume

of distribution and also increase the elimination half-time of

lipid-soluble drugs. This increased volume of distribution, in

conjunction with decreased hepatic clearance, can prolong the

effects of such drugs as opioids and benzodiazepines. Further-

more, alterations in receptors and neurotransmitters can

make the elderly patient particularly sensitive to the effects

of benzodiazepines and opioids.81 The action of neuromuscular

blockers (NMB) is not affected by increasing age; however,

those NMBs that require elimination by either hepatic or renal

functions have prolonged duration of action.

Decreases in neuronal sensitivity will make the elderly

patient more sensitive to epidural and spinal anesthesia. Thus,

when considering neuraxial anesthesia in this group, the dose of

local anesthetic administered must be adjusted accordingly.82,83

Postoperative Considerations

Criteria promulgated by Beers represented an early attempt to

identify drugs that may pose a risk of adverse events among

elderly individuals.84 Newer modifications have been made

to these criteria, and it is suggested to avoid drugs with signif-

icant anticholinergic activity among elderly patients such as

diphenhydramine, hydroxine, and promethazine. Beers

also recommends avoiding the use of meperidine, avoiding

longer-acting benzodiazepines like diazepam, and limiting

intermediate-acting benzodiazepines like lorazepam when

possible. The avoidance of anticholinergic drugs in the perio-

perative period may lessen the likelihood of developing post-

operative delirium (POD).84

Postoperative delirium and POCD are cognitive impair-

ments that can occur following surgery. It is important to dis-

cern these 2 entities. Postoperative delirium is a transient

phenomenon in which patients can experience fluctuating dis-

turbances in consciousness.85 Postoperative cognitive dysfunc-

tion can be defined as a decline in higher-level cognitive

functions of the brain encompassing language, imagination,

perception, and planning.86 Postoperative delirium, in contrast

to POCD, can usually be seen within the first 3 days during the

postoperative period, whereas POCD can be diagnosed days to

weeks following surgery. Perioperative factors have been asso-

ciated with the development of POD including intraoperative

blood loss, electrolyte imbalances, and sepsis, and treatment

of POD is targeted at the underlying etiology.87 Preventative

measures such as good sleep hygiene, early ambulation, and

cognitive stimulation can reduce the incidence of POD.88

Although some risk factors for developing POCD have been

identified, such as increasing age and decreased levels of edu-

cation, the underlying etiology of POCD is unknown.86 Thus,

without an identified cause, there are no known preventative

measures or treatments for POCD.
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Both pain and pain medication may contribute to POD.89

Elderly patients have an increased threshold for pain.90-92 It

seems that older patients may complain of pain less fre-

quently. However, these patients should not be placed on

scheduled doses of pain medication. As mentioned previ-

ously, opioids must be used with caution due to changes in

the elderly individual’s volume of distribution, clearance, and

protein binding. The elimination half-time of morphine is

prolonged to 4.5 hours compared to the 1.5 hours in younger

patients.93,94 A balanced approach to analgesia in the elderly

patient is necessary in managing the postoperative period,

titrating medications carefully to effect. Such a methodology

may include morphine, patient-controlled analgesia, weak

opioids, nonopioid drugs, and regional analgesia when

appropriate.

Other predictors of perioperative outcomes among elderly

individuals include nutritional and postoperative pulmonary

status. Malnutrition, specifically a serum albumin level below

35 g/L, has been associated with higher levels of morbidity and

mortality.95,96 Strategies to hasten the return to preoperative

nutritional status in the postoperative period are employed

despite no proven benefit in decreasing postoperative compli-

cations by providing patients with supplemental, nutrition, such

as parental or enteral nutrition.97,98 Despite this detail, strate-

gies to hasten return preoperative nutritional status in the post-

operative period should be employed.

Aged patients should also be encouraged to actively prevent

pulmonary complications. A number of lung expansion tech-

niques are available including but not limited to deep breathing

exercises, incentive spirometry, and chest physical therapy. No

technique has been shown to be superior; however, incentive

spirometry is frequently employed due to its simplicity.60

Conclusion

With the rapid growth of the elderly population, along with

increased comorbidities and greater life expectancy, geriatric

surgery has become more frequent and requires careful tailor-

ing of anesthesia technique. The aging process produces phy-

siological, anatomical, and cognitive changes within the

major organ systems of the body. Such changes have a signif-

icant impact on perioperative outcomes. It is not aging alone,

per se, that alters perioperative risk, but rather its effect in asso-

ciation with age-related comorbidities. It is essential that the

anesthesiologist be aware of the alterations associated with

aging, coexisting diseases, and patient medications in order

to provide the most effective perioperative treatment for this

group of aged patients.
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